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calculating the  
cloud feedback

• ∆R measured by CERES 
and ERA5 met data

• derive ∆R_cloud using 
radiative kernels

• slope = cloud feedback
• ∆R_cloud can be at grid 

point, zonal avg. global 
avg.
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models are doing a good job simulating the details of 
the cloud feedback in the CERES data



“pattern effect”
• models suggest cloud feedback varies due 

to internal variability

8



“pattern effect”
• models suggest cloud feedback varies due 

to internal variability
• the same amount of warming, but distributed 

differently, can lead to different cloud 
feedback

8



“pattern effect”
• models suggest cloud feedback varies due 

to internal variability
• the same amount of warming, but distributed 

differently, can lead to different cloud 
feedback

• underpredict ECS

8



“pattern effect”
• models suggest cloud feedback varies due 

to internal variability
• the same amount of warming, but distributed 

differently, can lead to different cloud 
feedback

• underpredict ECS
• CERES spring meeting talk: underpredict 

future warming

8



“pattern effect”
• models suggest cloud feedback varies due 

to internal variability
• the same amount of warming, but distributed 

differently, can lead to different cloud 
feedback

• underpredict ECS
• CERES spring meeting talk: underpredict 

future warming
• can we use CERES data to verify that 

changes in surface pattern change the 
cloud feedback? 8
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100 years of a climate model control run

model:
AWI-CM-1-1-MR
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subtract feedback from consecutive periods

600 year control run: 
• 60 10-year segments 
• 59 estimates of  

26 CMIP6 models

Δλcloud

cloud10-20 minus cloud20–30
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select five segment pairs that  
have the closest correspondence 

to ∆T observations
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• we find a large “pattern effect” in the cloud 
feedback (~1 W/m2/K) when we split the 
CERES data into two parts

• it is associated with different amounts of E. 
Pacific warming

• CMIP6 models reproduce the observations 
well
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